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Slater, Rebecca T,, M.A., August, I960 Communication Sciences 
and Disorders
Preliminary Study of the Spontaneous Speaking Rate of Four Year Old 
Children (55 pp.)
Director: Richard Boehmler ^
The purpose of the present study was to provide some preliminary 
data regarding the rate of co-articulation in normal four year old 
speakers. Ten females and eighteen males between the ages of forty- 
eight and fifty-nine months were sampled in a pre-school day care 
setting. Each child provided two language samples. The first 
sample was stimulated by pictures in a story telling mode, and the 
second was stimulated by free play with a toy farm. Approximately 
two hundred syllables were systematically separated from each child's 
total sample, one hundred from each portion. These samples were 
then timed and analyzed for significant differences as well as 
for indications of individual differences. It was determined that 
both groupes of children produced at approximately the same rates 
On both tasks. Rates increased with the second task, the toy farm. 
This increase may have been a function of being second or may in­
dicate an inherently m^re relaxed task. One of the most important 
results was an indication of individual differences within each 
child's speech and between children. The children tended to vary 
their speed as the communication changed. It was noted that child­
ren who tended to speak quickly did so whether speaking at a gener­
ally fast or slow rate. Also, children who spoke slowly did so 
whether speaking relatively fast or slow. This study indicated 
the neeed for further research and attention to future research 
design. It also emphasized the need for attention to individual 
differences.
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CHAPTER I
INTRODUCTION AND REVIEW OF THE LITERATURE
A review of the literature reveals that there are 
little normative data available regarding spontaneous rate of 
speech. There are, however, frequent references made to speak­
ing rates in discussions of diagnostic and therapeutic tech­
niques for stuttering. Williams (1978), in a discussion of 
diagnosis, admonished the evaluator to make a subjective judge­
ment regarding the individual's spontaneous speaking rate. The 
evaluator is to note whether the speech is "too fast or too 
slow" or whether the individual uses speech in rapid bursts. 
Perkins (1975) indicated that rapid rate is a hazard to stut­
terers because they often attempt to speak at rates that are 
in excess of their abilities to coordinate speech sounds with 
phonation. After a review of various studies. Van Riper (1971) 
felt that stutterers evidenced coordination difficulties in 
their speech musculature. Perkins (1976) quoted Van Riper as 
indicating that the "core of the disorder is a disruption of 
timing of the motor sequences of sound, syllable, and word pro­
duction." Van Riper noted that many stutterers have fewer 
dysfluencies when whispering because of reduced complexity of 
coordination due to the elimination of phonation.
A major therapeutic technique exploiting a reduced 
rate of speech involves the application of delayed auditory
1
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feedback (DAF). DAF has been used therapeutically by Curlee 
and Perkins (1969), Perkins (1975), Ryan (1971) and by Ryan 
and Van Kirk (197^)* Ryan (1971) reported that a generalized 
method for DAP therapy consisted of setting the DAF machine at 
a 200 to 250 millisecond (msec) delay to encourage a prolonged, 
slow and fluent speech pattern. The length of delay is gradu­
ally reduced until the individual is speaking at a normal rate 
without the DAF. Ryan does not, however, report what rate of 
speech he feels is normal. A number of variations have been 
introduced using this basic therapy procedure as a point of 
departure. Ryan and Van Kirk's therapy is a programmed 
approach involving clear-cut steps, trials, specific data keep­
ing and branching steps. The other approaches varied but 
appeared to be less structured. Perkins et al. (1976) noted 
that often children do not cooperate with DAF and that in such 
cases therapy could continue by having the child shadow the 
clinician's slow speaking rate. Perkins et al. (197^) attrib­
uted success with DAF to effective slowing of syllable rate 
which allowed the individual more time for co-articulation.
Adams, Lewis and Besozzi (1975) reduced reading rate 
in stutterers by printing the words to be read on cards and by 
delaying the time between phonation of one word and presen­
tation of the next. In this way they ensured that all speech 
movements for a word ceased before those of the next word began. 
Thus they controlled the amount of co-articulation required.
In a follow-up of clients who at one time had been seen 
for stuttering therapy (Horowitz, 1962), the individuals fre­
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quently noted that it helped them to "slow down." Shearer and 
Williams (1965) found that of fifty-eight stutterers that had 
recovered without intervention, sixty-nine percent indicated 
that "slowing down" was the greatest benefit to them. The 
researchers also found that "slowing down" was often coupled 
with other procedures such as "pronouncing more deliberately" 
or "thinking first." Shearer and Williams suggested that the 
improvement in speech might be attributed more to these latter 
techniques, which represent attitudinal changes, rather than 
to "slowing down."
As noted above, frequent reference has been made to 
slowing speech, but with little comment about what is to be 
slowed or how it is to be accomplished. Perkins et al. (1976) 
felt that the general description of slowing down should be 
defined. They felt that the individual must slow down and pro­
long within the syllable. They suggested the other option was 
to increase pause-time between the syllables, which did not 
effectively reduce the rate of co-articulation within the syl­
lables. Van Riper (1975) advocated the use of reduced rate 
when repeating words where stuttering behavior had occurred to 
"cancel" the stuttering behavior and encourage a new manner of 
word production. This technique consists of a "strong, delib­
erate slow-motion kind of utterance" (1975i p. 526), effect­
ively increasing the amount of time for co-articulation. The 
individual may adjust the time for the motoric sequence accord­
ing to his or her needs.
Definitive measures to determine whether a specific
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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rate was "fast" or "slow" were rarely used* Although. Perkins 
identified normal speech as flowing at a rate of 142 phonemes 
per second, in an earlier study he asked listeners to subject­
ively determine the rate of stutterers' speech without the aid
of these norms (Perkins, 1974). Curlee and Perkins (1969) had
a therapist determine whether stutterers' rates were excessive 
during therapy. Once again no objective guidelines were given.
The studies above indicate that the major concern
about rate of speech has been to ensure the individual an
appropriate amount of time for co-articulation which is assumed 
to be etiologically related to stuttering. The decreased rate 
may be generalized, affecting a whole utterance as in DAF ther­
apy, or it may be limited to one syllable or word as was advo­
cated by Van Riper. Overall however, there is little discussion 
about what normal rates of speech are. Most judgements are 
subjective without benefit of norms.
Several studies have reported on the rates of speech 
in a variety of populations. Lumely (1955) determined the rate 
of speech for radio broadcasters to vary between 162 syllables 
per minute and 258 syllables per minute. Kelly and Steer 
(1949) found rates of 125 to 528 words per minute in extempor­
aneous speakers enrolled in a college communications course. 
McCain (1974) found the mean rate of speech of third grade 
children to be 215 syllables per minute.
In addition to the studies examining the actual articu­
latory rate of speech, some studies have correlated rate with 
other factors. Bloodstein (1944) compared the oral reading
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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rates of stutterers to non-stutterers. He found the overall 
reading rate of stutterers to be 122.7 words per minute.
Johnson (1961) studied the rates of one hundred stutterers and 
one hundred non-stutterers on tasks such as the Thematic Apper­
ception Test, a job task and oral reading. He found the non­
stutterers spoke faster than the stutterers on all tasks. 
Johnson and Rosen (1957) had stutterers change their patterns 
of speaking and determined the resulting rates. The patterns 
consisted of reading at their own rate, slower, faster, whisper­
ing and at a low intensity. They found that dysfluencies in­
creased when the subjects were asked to read fast. They also 
discovered that overall reading time increased during the 
period of fast reading. They attributed this phenomenon to the 
increased dysfluencies and the fact that they recorded total 
reading time rather than syllable time. A syllable rate would 
not have included the pause time that the dysfluencies induced. 
Sander (1961) found a correlation of .90 between speaking and 
reading rates using the Iowa Speech Dysfluency Test with forty 
stutterers ages 17 to 57- He found rate correlated highly 
with total dysfluencies during speaking and reading. Sander 
found spontaneous speaking rate in stutterers to be 7^ to 76 
words per minute and reading rate to be 82 to 91 words per 
minute. Thorne (1973) found in a study correlating increased 
reading and spontaneous speaking rates in normal speakers to 
dysfluencies, that when reading rate increased, the number of 
dysfluencies increased. She also found that an increase in 
spontaneous speaking rate did not increase dysfluencies.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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There has also been much discussion regarding the 
method to be used in collecting data on rate. Johnson (1961) 
and Kelly and Steer ( 194-9) recommended the use of syllable 
rate (actual speaking time over number of syllables) to deter­
mine speech rate. According to Kelly and Steer ( 194-9), meas­
urement of rate according to number of words over the total 
time it takes to read or speak masks the true articulatory 
rate by including pauses in the speaking time. They concluded 
that the shorter the part of speech timed, the fewer pauses 
will be included and therefore a more accurate picture of artic­
ulatory rate will occur.
The research noted above has cited rate as being a pri­
mary factor in diagnosis, remediation or study of stuttering in 
adults. With the exception of McCain's (1974) study, little 
data have been found providing normative data regarding rate of 
speech in children. No normative data were found regarding 
rate for children under the age of eight. There are a great 
deal of data available regarding other developmental aspects of 
children's speech and language. There are data discussing the 
normal development of motor skills, pragmatics, various gram­
matical skills and a wealth of knowledge regarding articulation; 
however, there appears to be little data dealing with articu­
latory rate. Extensive studies are available that identify the 
types and number of dysfluencies in pre-school children 
(Ceasaretti, 1958; Davis, 1959; Glass, 1959). The age of onset 
of stuttering is also frequently discussed and is placed be­
tween the ages of three and six years by Van Riper (1971)»
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eighteen months to thirteen years by Bloodstein (1975) and 
between two and seven years by Perkins (1977)- Johnson (1959) 
indicates that the peak age of onset is at age three. The 
data cited by Van Riper (1971) seems to indicate the peak age 
of onset to be between the ages of three and four.
It can be seen that although many therapists and re­
searchers in the field of stuttering advocate reduced articu­
latory rate as a therapeutic technique for stutterers, there 
appears to be little evidence as to what normal articulatory 
rate is, especially in children. It would seem particularly 
important to have information regarding normal rate of articu­
lation in children at the peak age of onset of stuttering as 
an aid in diagnosis and therapy. This study is intended to 
provide a step in establishing this important data.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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Statement of the Problem
It was the purpose of this study to collect and analyze 
data on the spontaneous speaking rate of four year old children. 
Much developmental data are available regarding many other 
aspects of speech and language development and it was hoped 
that this study would make current data more complete as well 
as create areas for further research. It was also felt that 
since rate seems to be regarded as an important aspect of stut­
tering (Bloodstein, 1961; Curlee and Perkins, 1969; Johnson,
1961 ; Johnson and Rosen, 1975; Perkins, 1975; Perkins, 1976; 
Ryan, 1971; Ryan and Van Kirk, 1974-; Sander, 1961; Thorne,
1975; and Williams, 1978), information regarding rate of speech 
in normal four year olds would aid in diagnosis and therapy.
The age of four years was selected for this study because this 
age is frequently regarded to be the peak age of the onset of 
stuttering (Van Riper, 1971)« Additionally, although stutter­
ing is reported to begin at earlier ages, four years was 
thought to be the youngest age that the examiner could expect 
to get the most consistent cooperation of the children.
This study also recognizes the necessity of using a 
syllable rate method over the shortest practical speech unit 
as proposed by Johnson ( 1961) and Kelly and Steer (194-9)-
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
CHAPTER II 
PROCEDURE
The present study was designed to determine the syllable 
rate per second of the spontaneous speech of normal four year 
old children. It was felt that such a study would help make 
current language and stuttering data more complete.
Subjects
The subjects for this study were twenty-eight four year
old children, ten females and eighteen males. The sample was
drawn from nine of the twelve day care centers listed in the
Missoula, Montana phone directory. Ten of the day care centers
listed operate during the summer months, when the study was
done. Of these, nine were willing to participate. The day
care directors agreeing to take part in the study were provided
letters explaining the research and postage-paid cards on which
the parents could note their permission for their child to
*participate (see Appendices A and B). The post cards were 
addressed to the evaluator. The directors signed the letter 
and sent it and the post card home with each child meeting the 
criteria for age, forty-eight months to fifty-nine months. 
Children whom the day care personnel indicated were non-white
Occupation data were also requested but completed only 
by a minority of the parents and therefore not reported.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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were not included because a representative sample of non­
whites was not available in Missoula day care centers. Sixty- 
five post cards were distributed and forty-five were returned. 
Out of the forty-five cards returned, forty-three granted per­
mission to participate in the study. Two parents refused per­
mission.
The examiner spent a few moments talking with each 
child prior to initiating the sampling procedure. This was 
done in an attempt to determine whether intelligibility was 
sufficient for participation. This was a necessarily subjec­
tive determination by the listener. Analysis of the data 
required that a complete written transcription be made; there­
fore it was necessary that the examiner be able to understand 
the child’s speech. If intelligibility was not sufficient, 
the child was eliminated from the study. In the course of the 
study, one of the forty-three children was eliminated due to 
unintelligibility. A sufficient language sample consisted of 
one hundred syllable samples from each of the two sampling 
situations. Four children were later excluded due to insuf­
ficient language for sampling. Ten children were eliminated 
as being unavailable at the time of testing because of illness, 
vacations or other absences. The study, therefore, consisted 
of twenty-eight children, ten female and eighteen male.
Method
The materials used to obtain the language samples 
included a General Electric Cassette recorder, model 5-5120B,
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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Maxell 90 minute Ultra-Dynamic cassette tapes» Talkabout Pic­
ture Activity Cards (Pasamanick, 1977) and the Fisher-Price 
Family Fun Farm. An external power source was used with the 
tape recorder to guard against the possibility of failing 
batteries.
The child and the examiner were in a quiet room sep­
arate from the rest of the children at the day care center.
The microphone was placed approximately one and a half feet 
from the child. If the child inquired about the machine, she/ 
he was told it was "to listen to us talk." Each child was 
told that she/he could listen for a moment when they were 
finished.
The child and the examiner spent the first few moments 
discussing family, friends and pets to help establish rapport 
and to determine intelligibility as mentioned previously. If 
the child was to continue, the following procedure was insti­
gated. The examiner produced the various items for the child 
to talk about. The examiner restricted her comments to in­
structions, non-verbal reactions, repetitions of what the child 
said or questions that encouraged additional speech. For 
example, if the child said, "That's a big dog," the examiner 
responded, "Yes, a big dog." The examiner asked questions 
such as, "What about this boy? What's he doing?" or "How do 
you know?" If the child asked questions, the examiner responded, 
"What do you think?" or "I don't know."
The child was first shown five large single pictures 
from the Talkabout pictures (Appendix C). She/He was presented
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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with one of the large pictures as a demonstration and was told 
the examiner would help with the first picture. This story was 
told about the picture:
The kids are coloring. They have big baskets of 
colors. They all have paper. The teacher is 
helping one boy. This boy is eating a cookie.
The child was then presented with the rest of the large pic­
tures one at a time. She/He was told to talk about what she/he 
saw and what people were doing.
If the child refused to discuss the first two large 
pictures presented for his/her input, the examiner presented 
an additional large picture and told the following:
Two girls are blowing bubbles. This one is a 
big bubble. They are outside. It takes lots 
of air to blow bubbles.
The child was then re-instructed and encouraged to tell about 
the picture as best she/he could. This additional picture was 
utilized on one occasion.
Following the presentation of the single pictures, the 
child was shown three groups of pictures consisting of three to 
four pictures each (see Appendix C). Each set portrayed a 
sequence of events. The child was shown the first set and told 
that the examiner would help tell the first story. The follow­
ing story was told:
Someone has a big apple. A girl took a bite out 
of the apple. The apple is almost gone. The 
apple is all gone and the girl is sad.
At the conclusion of the story the child was asked to tell about 
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what she/he saw happening. It was unnecessary in this study 
to reinstruct or use a second set of demonstration pictures.
The final task was a play situation. The child was 
told that she/he could play for a while. The Fisher Price 
Family Fun Farm was brought out and play was initiated. The 
child was encouraged to direct play and the examiner restric­
ted her speech to the type indicated previously to elicit 
spontaneous language. Play continued for approximately ten 
minutes. The child was then allowed to listen to himself/ 
herself on tape, was thanked and sent back to the other chil­
dren.
Analysis
Each child's entire language sample obtained during the 
picture and farm stimulus was transcribed verbatum. All intel­
ligible utterances of two syllables or more were transcribed. 
After some experimentation it was determined that manual timing 
was not accurate when timing one syllable. Each transcript 
was divided into two separate portions: that obtained with the 
pictures as stimulus, and that obtained with the toy farm as 
stimulus. The total number of syllables obtained in these 
samples ranged from 259 syllables to 726 syllables. The mean 
number of syllables was 458.75-
A continuous sample of one hundred syllables was randomly 
selected from each portion of the child's transcript using the 
following procedure to determine the starting points. One 
hundred was subtracted from the total number of syllables in
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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each portion. A number between one and the remainder was then 
randomly selected for each portion from each child, using a 
chart of random numbers. Upon selection of the number, that 
many syllables were counted out from the beginning of the indi­
vidual portion of the sample. If the selected syllable fell 
within an utterance (phrase or sentence), the sample began at 
the beginning of the utterance. From this randomly selected 
starting point, 100 syllables were counted off. If the final 
syllable occurred within an utterance, the sample concluded at 
the end of the utterance. The actual number of syllables 
selected per portion of a child's speech ranged from 100 syl­
lables to 119 syllables. The mean number of syllables selec­
ted was 104.71. The combined sample from each respective child 
contained from 200-220 total syllables for analysis.
The procedure described by McCain (1974) in a study of 
the syllable rate of third grade children was applied to the 
current study. It is described as follows:
The investigator determined the rate of each utterance 
by the use of a stopwatch. Timing was initiated at the begin­
ning of each utterance and was concluded when a pause was dis­
tinguished by the investigator. Timing continued through 
pauses in phonation that were not distinguishable as actual 
breaks in the articulatory process (such as "bad dog"). Thus 
an utterance was defined as and timed from the initiation of 
a response to a distinguishable pause. During the reliability 
testing for the study the investigator and another graduate 
student each transcribed and timed four speech samples. There
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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were approximately sixty utterances contained in those samples. 
Of those sixty utterances, one listener observed three pauses 
not observed by the other listener and thus had three additional 
utterances.
After the timing had taken place, the number of syl­
lables in each utterance was divided by the number of seconds 
the child took to say the utterance. This computation resulted 
in the syllable rate per second for each utterance. These 
figures enabled the investigator to see the variation in rate 
of articulation for each individual subject. These figures 
were then examined in terms of means within and between groups 
and samples as well as allowing investigation of individual 
differences and ranges.
To determine the reliability of the timing procedure 
used, a Pearson Product Moment Correlation was performed be­
tween the results obtained by the investigator and those 
obtained by another graduate student. Two taped samples 
apiece from one randomly selected boy and one randomly selec­
ted girl were used in this test. The method previously de­
scribed for obtaining specific language samples from the tapes 
of the children's speech was applied resulting in four samples 
with a range in number of syllables from 100 to 108.
The investigator located 4-$5 intelligible syllables in 
the samples for both children. The other graduate student 
located 452 syllables in the samples for both children. The 
discrepancies occurred first because of occasions where the 
listeners did not agree as to how many syllables were in an
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utterance. This discrepancy was no more than one syllable in 
an utterance a majority of the time and ranged to three syl­
lables. The second source of discrepancies was that each lis­
tener transcribed a number of utterances that the other found 
to be unintelligible. Only utterances where there was total 
agreement between listeners as to number of syllables were 
used for determining the reliability of timing utterances. As 
such, the reliability samples contained 170 syllables in twenty- 
nine utterances for the boy and 166 syllables in twenty-four 
utterances for the girl, for a total of 556 syllables and forty- 
four utterances. It was felt that the above difficulties did 
not significantly affect the rate information and represented 
an expected level of agreement in transcription of young chil­
dren' s spontaneous utterances.
The timings were made to the nearest tenth of a second. 
The reliability coefficient between the time measurements made 
by the two listeners was .91 and .85 for the boy's and girl's 
utterances respectively. The level of reliability for this 
measurement was felt to be sufficient for investigating rate 
of co-articulation.
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CHAPTER III 
RESULTS
The purpose of the current study was to obtain pre­
liminary data on the rate of co-articulation of normal four 
year old speakers.
The ages of the children in the study ranged from 48- 
59 months for the eight boys with a mean of 55-5 and a standard 
deviation of 5.8. The ten girls' ages ranged from 49-58 months 
with a mean of 54.5 and a standard deviation of 5.8.
The overall mean syllable rate, combining both lan­
guage samples and male and female groups, was 5*2 syllables 
per second based on each subject's average rate (see Table 1). 
The standard deviation of subjects' means from this total mean 
was .46. The standard error of the total mean was .09. The 
mean for boys was 5» 21 syllables per second and the mean for 
girls was 5.18 syllables per second (see Appendix D for raw 
data).
The overall mean for the pictures sample was 5.10 syl­
lables per second. The group means for both boys and girls 
were each 5.10 syllables per second for this sample. The over­
all mean for the farm sample was 5.29 syllables per second.
The mean for boys on the farm sample was 5.22 syllables per 
second and the mean for girls was 5.26 syllables per second.
An analysis of variance was done to evaluate the sig-
17
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nificance of differences between boys and girls, between the 
farm and picture samples and the interaction of sex-sample 
combinations (see Table 2). A .05 level of confidence was 
established for the analysis of variance.
Table 1
Mean syllable rates for males and females; 
picture and farm samples
Picture Farm Total
Male
Female
M = 5.10 
M = 5.10
M = 5*52 
M = 5.25
M = 5.21 
M = 5.18
Total M = 5.10 M = 5.29 M = 5.2
The results of the analysis of variance revealed 
no difference between sex groups. A difference was revealed 
between the two types of language samples that was signif­
icant. There was also a significant interaction between the 
sex of the subject and the two samples. Simple effects tests 
within the main effects indicated no significant differences.
It was felt that these results were due to a loss of degrees of 
freedom. The significant interaction raises a question of the 
meaning of the test for the two main effects. Figure 1 illus­
trates the interactive effect. Both groups performed at the 
same level on the first trial and both increased rate on the 
second trial; however the boys increased their rate to a greater
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Table 2
Analysis of variance between the farm and picture 
speech samples for males and females
Source SS df ms F P
Total 14.15 55 — — —
Between
Subjects 11.78 27 "" —
Sex .01 1 .011 .02 NS
Error
Between 11.76 26 .450 — —
Within 
Subj ects 2.56 28 — — —
Trials 1 .598 11.42 .05
Trials X 
Sex .57 1 .570 11.88 .05
Error
Within 1.24 26 .048 — —
degree. To further describe rate characteristics, the means of 
each child's five fastest utterance rates and five slowest 
utterance rates were calculated as were the corresponding mean 
number of syllables per utterance. The subjects' means of the 
five fastest rates were then ranked with the fastest ranked 
one and the slowest ranked twenty-eight. The corresponding 
subject means for utterance length were then ranked with the 
shortest ranked one and the longest ranked twenty-eight (see
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f-4 Ü  ^  <U CU to
5.26
5.10
Figure 1
Mean syllable rates for males and females 
for picture and farm samples
Table 5). A Spearman Rank Order Correlation was performed be­
tween the subjects' means of fastest rates and the correspond­
ing mean number of syllables per utterance, to determine 
whether the fastest were also the shortest and whether the 
slowest utterances were also the longest. Rho equaled .40? 
and was significant at the .05 level. The significant corre­
lation indicates that children who spoke fastest on their fast 
utterances tended to use shorter utterances and those who use 
longer utterances tended to use a slower rate. Further vis­
ual evaluation of the data indicated a pattern in the rankings 
of fastest rates and corresponding utterance length. The two- 
thirds of the scale taking in the extremes (highest output ver­
sus low rate and lowest output versus high rate) consisted of 
eighteen pairs of means. Out of these eighteen pair, eleven 
corresponded to within three rankings.
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Table 5
Rankings of individual subject means for five fastest rates 
and corresponding means of syllables per utterance. Rates 
are ranked with the fastest being one and the slowest being 
twenty-eight. Mean syllables per utterance are ranked with 
the shortest being one and the longest being twenty-eight.
Ranking of 
mean rate Ranking of mean number of syllables
1 (fastest) 1 (shortest)
2 5
5 174 5
5 15.5
6.5 5
6.5 278 7
9 710 25
11 24
12 22
15 18.514 16
15 15
16 11
17 718 15
19 9.520 5
21 21
22 15
25 15.524 9.5
25 26
26 25
27 28 (longest)28 (slowest) 18. 5
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In order to determine whether a similar correlation 
existed between each subject's slowest rates and corresponding 
mean syllables per utterance, the subjects* means of the five 
slowest rates were ranked with the fastest ranked one and the 
slowest ranked twenty-eight. The corresponding subject means 
for utterance length were then ranlced with the shortest utter­
ance ranked one and the longest ranked twenty-eight (see 
Table 4). A Spearman Rank Order Correlation was performed be­
tween the groups of rate and syllables per utterance means.
Rho equaled -.02 and indicated no significant correlation be­
tween slowest rate and length of utterance. Thus rate and 
length of utterance were related during fast utterances but not 
during slow utterances.
The third and final pair of rankings correlated the 
means of the five fastest utterances with the means of the five 
slowest utterances for each subject. The fastest rate for each 
group was ranked one and the slowest was ranked twenty-eight 
(see Table 5)- A Spearman Rank Order Correlation was performed 
and a rho of .405 was found, indicating a significant relation­
ship. This reveals a consistency in speaking rate for indi­
viduals. In other words, if a child tends to be a fast speaker 
he will be faster than his peers at all general divisions 
(fast or slow) of rate. A slow speaker will likewise tend to 
be consistently slow at all general rate divisions. With this 
trend in mind, it should be noted (see Table 6) that the chil­
dren displayed a wide variation in the ranges of their individ­
ual fastest and slowest rates. The table shows the ranges of
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Table 4
Rankings of individual subject means for five slowest rates 
and corresponding means of syllables per utterance. Rates 
are ranked with the fastest being one and the slowest being 
twenty-eight. Mean syllables per utterance are ranked with 
the shortest being one and the longest being twenty-eight.
Ranking of 
mean rate Ranking of mean number of syllables
1 (fastest) 16
2 18
5 204 5.5
5 14
6 5.5
7 278 14
9 28 (longest)10 19
11.5 14
11.5 12
15 5.514 10.5
15 7.5
16 9
17 21.518 24
19.5 24
19.5 7.5
21 1722 10.5
25.5 5.5
25.5 1 (shortest)
25 24
26 21.5
27 2628 (slowest) 6
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Table 5
Rankings of individual subject means for five slowest rates 
and corresponding five fastest rates. Ranked so that the 
fastest rate for each group is one and the slowest is
twenty-eight.
Rankings of slowest 
mean rates Rankings of fastest mean rates
1 (fastest) 1 (fastest)
2 5
3 64 16
5.5 14
5.5 27
7 98 2
9.5 12
9.5 3
11 11
12 25
13 2614 28 (slowest)
15 7
16 10
17.5 15
17.5 13
19 22,520 17
21 20
22 4
23 824 21
25 18
26 24
27 1928 (slowest) 22.5
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utterance rate for each child, as well as the means of each 
child's five fastest and five slowest rates and their corres­
ponding mean syllables per utterance. Note that the rate vari­
ation across subjects is significant, with the fastest subjects 
articulating twice the rate of the slowest subjects. Also 
note variation within subjects is even greater, with some 
subjects* fastest utterances three times the articulatory rate 
of their slowest utterances.
Table 6
Subjects' ranges of rates, means of five fastest and five 
slowest rates and corresponding means of syllables per utter­
ance of five fastest and five slowest rates respectively.
Subj ect Range Mean of Mean of Mean of Mean of
of five syllables/ five syllables/
rates fastest utterance slowest utterance
rates of five rates of fivefastest slowest
1 1.30-5.00 4.48 4.2 1.86 5.00
2 2.00-5.62 4.81 5.0 2.26 5.4
5 1.14-5.00 5.00 5.4 1.80 5.44 1.48-7.50 6.05 5.6 2.10 7.2
5 2.08-6.00 5.51 4.4 2.40 5.4
6 2.00-5.45 4.46 7.0 2.44 5.4
7 2.10-5.58 5.02 5.6 2.21 5.28 1.06—4 .54 4.10 5.0 1.56 9.2
9 1.65-5.71 5.20 7.2 2.57 14.0
10 1.11-5.45 4.87 4.4 1.95 4.6
11 2.25-6.66 5.55 4.4 2.55 5.4
12 1.55-4.11 5.78 7.8 1.95 7.6
15 2.50-6.25 5.75 6.8 2.78 6.814 1.81-4.28 4.01 10.6 2.42 10.6
15 1.92-5.77 5.58 9.4 2.88 6.216 1.82-7.50 6.44 5.8 2.14 4.8
17 1.85-7.50 5.57 5.6 2.52 6.418 1.22-4.12 5.57 6.4 1.42 4. 2
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Table 6 (Continued)
Subject Range
of
rates
Mean, of 
five fastest 
rates
Mean of 
syllables/ 
utterance 
of five 
fastest
Mean of 
five 
slowest 
rates
Mean of 
syllables/ 
utterance 
of five 
slowest
19 1.58-5.71 5.07 6.4 1.71 7.620 2.17-6.00 5.28 8.0 2.60 5.4
21 1.56-5.00 4.19 6.8 1.65 7.222 1.20-6.66 6.47 5.6 1.8 5.0
25 1.66-5.00 4.55 5.4 2.18 5.0
24- 2.50-6.25 5.57 11.0 2.97 5.8
25 1.70-7.50 6.85 5.4 2.15 4.626 1.48-5.81 5.59 11.8 1.87 6.0
27 2.00-5.00 4.95 5.2 2.28 5.428 1.60-6.25 4.82 5.4 2.06 7.6
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CHAPTER 4 
DISCUSSION
There were several significant results obtained in 
the course of the current study of the speaking rate of normal 
four year old speakers that warrant further discussion and 
are indicative of future research.
Perhaps the most overwhelming result was the vast 
amount of individual differences and variation revealed. By 
looking at Table 6 it became obvious that there were not only 
differences between the means and ranges of rates between chil­
dren, but also the ranges of rates within an individual's 
speech pattern. This rate variation within an individual's 
speech pattern was noted by Kelly and Steer (1949) in adult 
extemporaneous speakers. The current study indicates that 
young children also make use of rate variation. The variation 
in the present study takes on few, if any truly distinguish­
able patterns. The examiner noted that the phrase "1 don't 
know" was almost exclusively over four syllables per second in 
all the children's speech. When the number of syllables of all 
the utterances were noted, they generally ranged evenly from 
four syllables to nine syllables. The exception was a dispro- 
portinate number of four syllable per second utterances that 
were three syllables in length. The examiner noted that these 
three syllable utterances often took the form of common phrases
27
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such as, "I don’t know,” "What is it?,” "Where is it?,” and 
"It's not here," As such, these are phrases that are spoken 
so frequently in spontaneous speech they often are produced 
as one word, thereby increasing the rate of the utterance by 
decreasing the time needed for formulation and motoric encod­
ing. The examiner also was left with a general impression 
that the children in the study used rate to reflect emotion, 
emphasize thoughts and for formulation, in much the same way 
as a public speaker is taught to use rate to increase his/her 
effectiveness.
There was an indication that in general children who 
tended to be categorized as "fast" or "slow" speakers overall, 
were also the speakers who spoke faster or slower respectively 
than his or her peers when speaking at whatever general speed 
being investigated (rapid or slow). It would be interesting 
to determine in future studies whether or not this trend is 
significant and what relationship the slow speech might have 
to neurological and/or motoric functions of these individuals. 
Such information would have great implications regarding the 
body of stuttering data available.
The discussion of the research noted that Perkins 
advocated the use of overall slowing of speech through Delayed 
Auditory Feedback as therapy for stuttering. Van Riper, how­
ever, advocated a slow-motion speech within a specific diffi­
cult utterance. The children in this study evidenced use of 
both of these methods. Some of the children used a slower 
overall rate of speech than the others with great consistency.
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In addition, no matter what a child's mean rate of utterance, 
he/she at times slowed specific utterances within his/her on­
going speech. It is speculated that these children used over­
all rates as well as selective slowing to reflect their co­
art icul at ory, emphatic or formulâtive needs. The selective 
slowing may indicate an above normal momentary increase in 
those needs. These results raise the question of whether 
stutterers typically use a rate that is too fast to answer 
their needs of co-articulation, emphasis or formulation. It 
would also be interesting to determine wliether stutterers 
automatically use a method of selective slowing as these non­
stuttering children did.
There was no apparent overall difference in terms of 
sex in the study. As can be seen in Figure 1, boys did increase 
rate to a greater degree than did girls in the second sample, 
producing significant interaction effect. Further studies are 
necessary to determine whether this interaction is a general 
pattern, and if so, what factors are involved. Perhaps these 
boys became more spontaneous and hence faster than the girls 
because of their greater identification with a farm situation. 
Most of the children indicated prior experience with this toy, 
which may have influenced the boys more than the girls.
A provoking and significant difference noted in the 
study is the increase in rate during the play farm stimulated 
language sample over the picture stimulated sample. There are 
two possible reasons for the difference. The first is that 
the farm stimulus was always presented last of the two stimuli.
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As such, the child was more used to the language sampling situ­
ation. The second possibility is a difference in tasks. The 
picture stimulus required a fairly specific response ("Tell me 
about . . .") and may have been unfamiliar to the child. How­
ever, the farm stimulus required a very familiar play response. 
Although it is likely there is an interaction between the two 
possibilities, the examiner subjectively noticed a relaxation 
that occurred as the children began the play portion of the 
situation. Perhaps the most natural and legitimate evalu­
ation of rate would occur if a child were recorded at play 
with other children. As such, these results provide indi­
cations for further study and research design.
The procedure for determining rate in this study took 
a great deal of time and in this form would not be conducive 
to a clinical situation. However, due to the fact that the 
children's fastest utterances showed the greatest amount of 
variation, a possibility exists of timing only those five or 
ten utterances in a child's speech sample which appear to be 
the fastest. The clinician could then compare the child's 
fastest rate to the range of fastest rates for children in this 
study. This would give a general idea of whether a child com­
pared to the overall fastest or slowest speakers, due to the 
fact that the fastest overall speakers evidenced the most rapid 
extremes in fast speech and the slowest overall speakers evi­
denced the slowest extremes in fast speech. This information, 
in combination with the observation of whether the children 
used selective slowing, would give helpful therapeutic infor-
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mation.
It is felt that this study's most interesting result 
was a further indication of individual differences, a fact that 
speech and language scientists and therapists must ever remem­
ber to keep research and therapy in perspective. This study 
indicated that when evaluating rate, large numbers of subjects 
are necessary to draw significant conclusions. Likewise a 
researcher may also gain perhaps even more valuable information 
by noting the wide range of individual differences. It appears 
that because of these differences there is no specific, ideal 
rate that a child or therapist should strive to obtain. The 
normal children in this study appeared to use their wide range 
of rates to produce speech in the way that best answered their 
needs at the moment. Children with speech flow problems may 
not make these appropriate adjustments.
As further evidence of the need for making appropriate 
adjustments in rate, no relationship was found between length 
of utterance and rate in slowest utterances when such a rela­
tionship may not be necessary. Such a relationship was found 
between fastest and slowest utterances,where such adjustments 
may be more helpful for individuals. It is hoped that future 
research will examine the specific differences and not let 
this important information be masked by norms and averages.
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CHAPTER 5 
SUMMARY AND CONCLUSIONS
The purpose of the present study was to provide some 
preliminary data regarding the rate of co-articulation in 
normal four year old speakers. Ten females and eighteen males 
between the ages of forty-eight and fifty-nine months were 
sampled in a pre-school day care setting. Each child pro­
vided two language samples. The first sample was stimulated 
by pictures in a story telling mode, and the second was stimu­
lated by free play with a toy farm. Approximately two hundred 
syllables were systematically separated from each child's total 
sample, one hundred from each portion. These samples were then 
timed and analyzed for significant differences as well as for 
indications of individual differences. It was determined that 
both groups of children produced at approximately the same 
rates on both tasks. Rates increased with the second task, 
the toy farm. This increase may have been a function of being 
second or may indicate an inherently more relaxed task. One 
of the most important results was an indication of individual 
differences within each child's speech and between children.
The children tended to vary their speed as the communication 
changed. It was noted that children who tended to speak 
quickly did so whether speaking at a generally fast or slow 
rate. Also, children who spoke slowly did so whether speaking
32
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relatively fast or slow. This study indicated the need for 
further research and attention to future research design. It 
also emphasized the need for attention to individual differ­
ences.
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APPENDIX A
Letter sent to parents of four year olds requesting 
permission for their children's participation in
the study
Date
Dear Parents;
The ____________________________ Day Care Center is co­
operating with the University in collecting data on how 
children with normal speech talk. Because your child has 
normal speech, we would like his participation in this study. 
The study will be conducted at the day care beginning in 
approximately one week, and would take 50-45 minutes of your 
child's time. During this time, the child will be asked to 
tell stories about pictures and talk about some farm toys so 
that samples of spontaneous speech can be collected. Names 
of children participating in the study will not be used in 
reporting data.
This data is needed to understand how to best help 
other pupils who have speech disorders. Your child's co­
operation in the study would be greatly appreciated. Please 
sign and return the enclosed postage-paid card as soon as 
possible, indicating whether or not you will allow your child 
to participate in this study. Also, please indicate your 
occupations. Thank you for your consideration.
Sincerely,
Director
Day Care
58
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APPENDIX B
Below is a sample of the self-addressed postage paid 
card that was enclosed with the letter 
to the parents
Please check the appropriate box below:
_____  1 give my consent for my four year old
child to participate in this study 
collecting data on how children talk.
_____  1 do not give my consent.
Signature of Parent or Guardian
Occupation
Occupation
59
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APPENDIX C
Description of TaIkabout pictures used in the study
Individual Pictures
1. girl bathing doll
2. boy looking between legs
3. boy with coke
4. clay play/cookie making 
3- (reserve) coloring
Sequence Pictures
1. painting sequence, four pictures
2. boy with boots, three pictures
5. blowing up balloon, three pictures
4. (reserve) eating apple, four pictures
Pasamanick, Judith. "Talkabout Picture Activity Cards.”
Great Neck, N.Y., Center for Media Development, 1977<
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APPENDIX D 
Raw Data
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